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(^Rcsumen: 

Preparacion farmaceutica oral que comprende un 
'.compuesto de actividad antiulcerosa y procedimiento 
para su obtencidn. 

Cornprende un nucleo inerte; una capa activa solu- 
ble© de desintegracion rapida en a^ua obtenida a 
partir de una unica soluci6n-suspension acuosa o hi- 
droalcoholica que cornprende: un principio active de 
actividad antiulcerosa de formula I, I! 6 Mi, y por 
!o menos un excipiente; y una capa de recubrimiento 
externa gastrorresistente obtenida a partir de una sc^ 
iucion que comprende: un poli'mero de recubrimiento 
enterico; y jjor lo menos un excipiente. 
E! procedtmiento se tieva a cabo medianle l) un re- 
cubrimiento de los nucleos inertes mediante la ne- 
buiiiacion de la unica suspension-soiucion acuosa o 
hidroalcohotica; 2) un secado de la capa activa for- 
mada durante la nebultzacion de la etapa anterior: y 
3} un recubrimiento de los nucleos cargados mediante 
la nebulizacion de una solucion que comprende un 
poli'mero de recubrimiertto enterico con por lo rnenos 
un excipiente para obtener una capa de recubrimiento 
externa gastrorresistente. 
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DESCRIPCION 

Preparacioi) farmaceutica oral que eomprende un compuestode actividad antiulccrosay procedimwnto 

para su obtencion. 

* Campo de la invencidn 

La presents invencion se refiere a r»uevas formutaciones farmaccut icas para la administ radon oral que 
compreaden un compuesto de actividad antiulcerosa eomo ingredienie activo; y a un proc edtrniento para 

la obleiicion de las mismas. 

to 

Aiitecedentes die la invencidn 

, En los ultimos tiempos se vienen desarroliando numerosas tecnica* para la preparacion de sistemas de 
UberacioTt en fornia de microgranulos. En ellas, )a niezcla de principio activo y excipienles piiede some- 
terse a un proceso de ama-sado, extrusion, esferotiwatWn, recubrimiento. elc Cada una de esias lecnicas 
df pellet izarion exigf lina tec nologl'a diferenle, de tal mancrn que cxisten numerosos tipos de ecjuipos do 
pellPt izHcion: pailas o honibos; de reciibrimienio, pquipos de ler ho fliiido, exinisionadorrses-reroniiadores 
y eqiiipos cciitn'fiigos einr<> otros. E! resuUado final aparenlemente es et mismo aunque sin embargo, 
existen realmente grandes diferencias entre los pellets obtenidos por cada tecnica. 

Se haji descrito diversos tipos de micrograiiuios para la formtdacidn di" cicrtos bcncimtdaKoles con 
nclividad anti.ilcerosa ronio lo.s chy las patentee; etiropeas EP 2^7983, EP 2443rtO, EP 237200 y EP 2T7f1S 
y la palfdt.- i!!t<-rnacioiia! WO 02/222S-J. Esle lipo de rompneslos son en general acido-labiles y por este 
niorivo se lian d^'sarrollado difereiites proredimientos para protegerlos del cfeclo del ntedio ariclo sastnco. 

En las patentf's piiropea.s EP 2-J7983 y EP 2-H380 el principio art ivo se amasa por vw luimcdn con una 
meiola de cscipiente!* que permits rrMr un microfimbjpnip alralino. La rnp^cla so exirusiona y despiics se 
esferonija. Los microgranulos esfcronizndos ae rcrubren con ima o mas capas intermedias de excipientes 
solubles pii agwa, alcaliiwii. l.amponanli's, (jolimericos, etc. y posteriormente se aplica imn.capa sxtema 
gastrorrc«js1»-nte. 

Al ser un melotlo do extrusion-esffronizacwSn, el rendiiniwito total del proceso va a di.*p<'»der de nume- 
rosos factores Por un lado, diirctnic la eiapa de extrusion es impr*'scindib!e controlar dimensiones como 
el cone seccional v la longii ud d?l extniido a riesgo de lener una gran dispersion en el i nmano y forma 
dr las porlkiilas: Ambos l.echos; justifiran que el renibritnionio posterior pueda ser irregular e influso se 
favorezca la prcsencin de poros a mmos que se disparc \mn rnnii<lnd en exreso qtie asegure el coniplefo 
recubrimiento del microgranulo, psro que a su vez, ronlleva problcinas m bi hora de estandan7,ar la cesion 
del principio activo. Por otro lado, caract.eristicas de coliesivldad. firmeza y plasticidad del exiruido 
dt'ben ser romroladas n riesgn de no garitiiliz.Tr sii posterior i^ffronizacidn. 

Esios prohlcmas se sunian ai lieclio dr que on base a lener quo utilizor vaTJOs eqiiipos tales cortio: 
amasadores, extriisores y esferonizadores. las perdidas por ama«»do. eslrusion y esferoniiacion pueden 
.ser mayores que con ot ros nietodo,> de |icllinizaci6n. 

Las palentes curopeas EP 237200 y EP 277741, esla ultima pi.blicada en Espana como ES 2.0,'S2,697. 
muestran tin ejemplo dt- recubriniieuto con polvo espoivoreado (powder-layering) mediante rotogranula- 
dor. Se describen granules esfericos que lienen un niicleo revest ido con polvo espolvorcado que eonUeiie 
un ronipuesto bencimidazolico antiulceroso e liidroxipropilcclulosa de bajo grado de sustitucion. Tambien 
se describe un procedimiento para producir los niencionados grannlos esfericos caractettzado porque los 
^ nucleos de siembrase huniectan por nebulizacion con una sohicion aglutinantey se les espolvorea coji un 
polvo que contiene e! principio activo y la hidroxiproptlcelulo.sa poco suslif uida. 

La tecnica de revestimiento mediantt un roiogranulador es muy abrastva; especialnientc cn la fase 
inicial del proceso, Apane del rozaniieato de las panfculas contra las paredes de la maquina debido a 
" empuje de! aire, circunstancia normal en lodo lechc fluido, existe una fuerza de cizalla ejercida por _ei 
disco giratorio del rotogranuiador. Todo e!!o cou'l-jva con freciiencia probletnas como la rotura y abrasion 
de los grantilos. 

Estos ptoblemas no solo hacen mas dificil cl control de la liberacidn del principio activo sino que 
tambien afectan considerablemente al rendimieiito de la produccioii de los granuios. Por s»ta razon y 
a fin de disminuir estos problemas, en la pntenle europea EP 277741 se propone corno solueion utili- 
zar unos nticleos de siembra exrreniadaineiile duros. Para la preparacion de los mencionados gianulos 
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esfertcos se describe en la patente europea 27774J el uso de un rotogranulador de tipo centn'fugo como es 
el granulador CF360 de Fteund Co, En este procedimiento se aiiaden de forma sucesiva, pero quedando 
perfectamente separadats, dos capas. En la primera se anade el principio activo con excipientes en forma 
de polvo simuhaneamente con una solucion del ligante acuoso. En la segunda se anaden simplemenle los 
5 excipientes en forma de polvo junto con !a solucion del ligante acuoso. El procedimiento de adicion de la 
, capa activa segun la EP 277741 hace que esta sea baslante porosa y que este dtstribuida de una forma 
rto perfectamente uniforme.a lo largo de la superficie de la parti'cuia inerte inieial. 

Los granules esfericos obtenidos son secados durante dicciseis horas y despues pasan por una cascada 
lu de (amices para seleccionar el range de tamaiios adeoiado. Finalmenle, para llevar a cabo el recubti- 
miento enie'rico, los granules secos y tamizados S8 inlroducen en un lecho fluido tipo "svurster". En 
resumen, los granulos esfericos con recubrimienlo gaslrorresistente descrilos eis la patente europea EP 
27774] ban pasado por cuatro equipos diferentes. 

15 Dfscripcirin dn In invencidn 

En la presenle invencidn se ha desarrollado una farmulacion y una nieiodologi'a dp trabajo en uii lecho 
(luido tipo "wurstpr" o simitar En ella se eliniina los fartores negalivos que inciden pd los nietodos doscri- 
los liasta fl tiiomeiito e incorpora difercncias suslaiiciaies. frenle a los metodos de las patentes aiiteriores 
20 fie ppllelri qiiP rontieiien benrimidazoles. 

i.a prc.scnto invencidn lieno pnr nhjeto onronirar niievajs formuiarionps farmacculicas para la admi- 
nistracirin oral dc priiicipios activos antiidrorosos del (ipo benrimidazoles do fonimln I 
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en donde; y son iguales o distintos, pudtendo ser hidrogeno, alquil, alcosi, o alcoxialroxi; y 
R' es hidrdgeno, alquil, alcosi que pitede estar optional men te fliiorado, alcoxiakoxi, o alco?cic.idoat- 
quil. 

R' es hidrogeno. alquilo, h&logeno, ciano, carboxi, carboalcoxi, caTboalcoxialquil, larbanioil, carhannoi- 
lalquil, hidroxi. alcosi, hidroxiatquil, trifluorometil, acii, carbamoiloxi. nitro, aciloxi, aril, ariioxi, alquiltio 
o alquilsulRntl; 

R- ei hidrdgeno, alquil, acil, carboalcoxi, carbamMl, alquilcarbamoi), dialquilcarbamoil, alquilcarbonll- 
metil, alroxicarbonilnielil o alquilsulfonil; y, m e<i im niimero enlero de 0 a 4; 

ode formula 11 6 IT] ; 
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denominados, en adelant*". At forma general como compueslos aiifiulcerosos. 
Las nu( 



iiurvas formulaciones gaicnicas ohjeto de la presente invencion se car«ctenz«n por ser graiuilos 
.>* esferkos con isna capa de carga activa homogenea y una superficie muy poco porosa, foriuados mediaiite 
d r.>cubnmiento dr un nucieo inerte por nebulizacidn de una unica mexcia acuosa o hidroakoli plica que 
coiiliene el priiicipio activo (conipuesto anviulceroso) junto con e\ resto de excipienies. A conhmiacHin, 
en e! mismo equipo y tras una con a etapa de serado, los granules obt eiiidos se somet en a una etapa «1e 
reciibrimifiiuo oniHrim Oriridiialinente. si se dest-a obiener un nienor contemdo cif mm: 
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Diclias formulae iones tfsudveii satisfacforiamenle y de forma innovadorn las dinrulta 
• criben cn el estado do la lecmca anterior, a in vez que presenlaii resisteiicia » la di=ioh.c.on 
(Sa.strorresis..e,„e.) y so disnelven rapidanie.Ue en ambleiKe akaliho prt'snitaudo ,nm dcsinfegraclQl, dc 
ios grrintllos y c ' ' ' " " 

Esi la presento invenridn so ha resuetfo de forma sansfactoria la dific-iiltad que supone n 
iuorle con una solucioii-suspenMon ncuosa o liidroakoh(51ica cjue contiene un romptn^sto a., 
lo senerai, m.iy iabil m ambieiue o niediw acklo y en disoiufion amosB. *n presencia de exnpKnlw 
disgrfigaoles-hinchatite*; que provocan itn aumoio de la viscosidarf que difif uUa enormenieutc su nebuli- 
zacidn sobre los niirleos inorlcs,. 

El lecho fluidD opo "wursKr" o similar en el que se lUva a eabo el proceso de rwubrimicnto minimizn 
!a abrasion causada por la rotogranulacion. Por io taido. no cs necesaria la iH>lRaci6n de mi ni.f leo merle 
cspecialmente duro. 

ingiin proceso de amasado ni estrnsion. ni ifkinpoco es «n nurleo 
kIo junto a un Jigante aciioso. El microgranulo utilisiado en la pre- 
seriie invencion consi^^tr en un tnK li-o iiieru- que se reciibre con una unica capn activn constituida por inia 
« suspension solucion acviosa o hidroalcoholica que comprende el connponente antiuksroso y por o iwnos 
un excipiente disgreganle-bincliantv, un ligaute, un medio alcahn.iante, un tensioaclivo j un d.lu>cntc. 

Al disparar una linica suspcnsion-solucion sobre el nucieo inerte, se Uega a obtener «n product menos 
poroso y mas homngrneo que en los procedin.ientos conocido* hasta el memento y sc consigue una gran 
simplificacion de todas las manipulaciones posteriores. 

A su vez, a diferencia de lo que ocurre en la lecnka anterior (EP 244.380, EP 277.983. EP 23T m 
EP 2TTT41 PCT \V092/23289) en taque el procedimiento de obtencion sc lleva a cabo en vmos equipos 
diferentes, en ia presenle invencion. la lolalidad del proceso se lleva a cabo m un rinico equipo lecho 
SO fluido por lo que se minimizar, las pcrdida-s de liempo y de product© a la v« que w reapet.an con mas 
faciJidad las Normas de Correcta Fabricacion de medicame.itos (GMP s). Incluso. a! e.v.tar maniputac.o 
nes y pasos Intcrmedios se reduce considerabkmenle la inversion en maquinana e mslalacfones. 

Los nucleos inertes empkados son microgramilos esfericos neutros que P^^'^t^it^'^^f^u'^X^a''^^^ 
*5 dos o mas de las siRuientes sustancias: sorbitol, manitol. sacarosa. alm>don, celulosa mKrocristalma, iae 
tosa, glucosa, trehalosa, mallilol y fructosa. El tamaiio inicial de los mismos puede estar comprendido 
entre 2O0 y 1800 micra,s, prefcrentemente entre 600-900 micras. 

La solucion-suspension acuosa 6 hidroakoholica tinica que se nebuliza sobre el nucieo i""*^^ f '^f ': 
«> mada por el principle activo con actividad aniiokerosa > e! resto de ^^'Pj^i^f ^ "^'t^.i^^^^^^ 
esla formado por meiclas de agua:etanol en proporciones menorcs o tguales al 50% v/v, prefetefltemente 
entre 2.>-45% v/v. 
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La preparacion farmaceutica oral de la pres«nte inveneidn comprende un compuesto de actividad an- 
tiulcerosa como principto active y sc caracleriza por el hecho de que adetnds comprende; 

5 a) un niicteo inerte; 

b) una capa activa soluble o de desintegracidn rapida en agua obienida a partir de una unica soluctdn- 
suspensidn acuosa o hidroakohplica que conriprenar^i 

10 - un principio act ivo de actividad antiulcerosa de formula general I 



IS 




A pnrdi: srr; 
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3.5 en dondi'; R' y R"' son iguales o distintos, pttdiendo set liidrogeno, alquil, altoxi, o alcoxtalcoxi; y 

R ' CN hidrogeno. alqnil, alcoxi que puede esiar oprionnlmenl* fluorado, alcoxialcoxi, o alcoxicicloal- 
quil, 

R' es liidrogeno, alqiiilo. Ualogenn, rinno, rarboxi, carhoalcoxi, rarhoalcoxialquil, rarbamoil, carbamoi- 
4U lalquil, hidroxi, akoxi, hidroxialquil, trifiuoromelil, acii, cnrbarnoitoxi, nitro, actlo,\i, arfl, aritoxi, alquiltio 
D alciuiisutriiiil; 

R' es hidrogeno, atqtiil, acit, <rarbon)coxi, rarbamoil, alquikarbamoil, diaiqiiilcarbamo)), alqoilrarbonil' 
inetilialcoxicarbonilmetilo atqintniiirnnihy, m es un mimero entero de 0 a 4; 

odefdrmulalioFI], 



OH 




- por io menos un excipieni.e farmaceuticamente aceptable seleccionado enlre el grupo que comprende: 
un Jiganle, un compueslo de reaction alcalina, un tensioaclivo, un material de carga y un excipiente 
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disgregante-hinchante; y 

c) una capa de recubrimienlo externa gastrorresistente obtenida a parlir de una solucion que comprende: 
5 - un poh'mero de recubrimiento enierico; y 

- por lo menos un excipiente seleccionado entre el grupo que comprende :,un plasttficante, un tenstoactivp, 
un pigmento y un lubricanle. 

10 Entre los excipient.es presentes en la s\ispeitsi6n-soluci6n del compuesto aclivo de formulH I, II 6 III 
que se nebuliza sobre los nucleos inert.es se encuentran: . 

a) un Hgante o me2cla de liganles; sacarosa, aimid6n, metiicelulosa, caTboximeiilcelulosa (CMC), 
hidroxipropitcelubsa (IIPC), hidrosipropilmetikelulosa (HPMC), polivinilpirrolidona (PVP), dextrina o 

15 goma arabiga, disuelios en agua, elanol, o una niezcla de ambos (50% v/v o menos). 

b) un compuesto de reacciosi alcalina, romo es el fosfato Irisodico y disodicQ, el oxido, hidroxido o 
carbonnto de magiiesio, hidr6\ido de aluminio, carbonate, fosfato o cilrato de aluminio, calcio, sodio o po- 
fasio, los compuesfos mi.Ktos de aluminio/magnesio A!303.«5MgO.C02.l2H20 o MgO.AIaOa.aSiOj.nHjO 

20 6 rompuestos similares y amiiioacidoso de reaccidn alcaliiia. 

c) un tensioactivo, como pueden ser e! laiirilsiilfato sodico. polisorbat.o. |X)losanier y otros tenstoacti- 

2S tl) nil material de carga como laclosa, aliiitdon, sacarosa o celiilosa microcrislaliiia 

e) un compuesto disgrcganse-hinclianie, como piiede ser aliiiid6n. r arboxtTnei.ilreliilosa calcica 
(CMCCa), almidoit glicolato s6<li<-o 6 liidroxipropilrt-hilosa {L-HPC). 

3U X'na vez conforniado!- ios mirrograiiulos por nehulizacion de la suspensi6n-soiuci6)i acuosa o liidroal- 
coholira conleniendo el principio activo, se secan y se rcrtibren con una capa de recubrimiento enlerico. 

Como poli'meros de recubrimienlo enterico puedeii ulilizarse: metiicelulosa, hidroxietilceluiosa (HEC), 
hidro.xibutitcelulosa (IIBC). HPMC. etilcelulosa, liiciroximctilcelulosa (HMC), HPC, polioxi<-liienglicol. 

35 ciceite de ricino, acelaio ftalato de ceiulosa. fialato de HPMC, acelato succinaio de HMC, carboxime- 
tilamilopeclina sodica, chitosan, aoido algi'nico, carragcrianos, galaclomananos, tragacanto, goma laca, 
agar-agar, goma arabiga. goma guar y goma xaiilano, aeido.s poliacniicos, nielacnlicos y sus sales, alco- 
liol polivi'njiico (PVA), osidos de i>olielileno y polipropiteno y sus mezclas. El polimero gastrorresistente 
piiede aconipanarse de; plastific.aiites romoel trietilcilrato (TEC), poUetilengi'eo! (PEG), alcohol cetilico 

40 y estearilieo; tensioactivos como Intirilsulfaio sodico, polisorbaio y poloxamer; pigmentos como didxido 
de titanio, sesquioxido de hierro; iubricantes como taleo, cstearato magnesjco o gtieerit monoestearato, 
asf como una meicla de los misrmos. 

Oiro objflo de la presente invencion es un procedimiento de fabricacton de dichao formulacionea 
<5 galenicas. 

El procedimiento para la obtencion de la preparacidn farmaci^ut.ka oral segiin la Invencion se carac- 
teriza por el hecho de que se Heva a cabo; 

5Q 1) un recubrimienlo de los micleos inert es medianle la nebulizacion de una iSitica suspension-solucion 

acuosa o hidroakoholica, descriia mas arriba, que comprende: 

- el principio activo de actividad antiulcerosa de formula II o III y 

55 - por lo menos un excipiente farmaceuticamente aceptabic seleccionado entre el grupo que comprende: 
ligantes, compuestos de reaccion aicalina, tensioactivos, material de carga y excipienles disgregante- 
hincharte; 

2) un secado de ta capa activa formada durante la nebulizacion de la etapa anterior; y 

^ 3) un recubrimiento de los micleos cargados medtaiite la nebulizacidn de una soluci&n que comprende 
un poltmero de recubrimiento enterico eon por lo menos un excipiente fermaceuticamente aceptabic selec- 
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cion»do de entre el grupo que comprende: un plastificante, iin tensioaclivo, un pigmento y un lubricante, 
para obtener una cspa de recubrimiento externa gastromsistenle. 

Opcionalmenle, despues de la etapa 3) de recubrimiento de los niideos cargados se lleva a cabo un 
6 secado adicional. 

• A contiimacidn, desctibira cl procedimiento de la invencidn haciendose especial referencia a' la me- 
todologt'a >• porcentajes ulilizados de cada iino de s«s cbmponenles. 

10 En un deposito de dimensiones adecuadas se prepara una sotncion arnosa o hidroalcohoHca alcalina al 
incorporar al vehi'culo acuoso o Itidroalcohoiico el compuesto de reaccjon alcalina en un porcentaje entre 
el 0,1 ^-5% (p/p). Mediante agitacion continita se incorpora el compuesto bencimidazoiico antiulceroso 
u olro compuesto eon actividad antiulcerosa (67(-25 9f p/p) y el material de rarga (0,»-I57ci p/p). A 
la siispension-soJucion obtenida se le incorpora ei agente tensioactivo {0.0l%-2% p/p), un ligante y un 

j5 agenle disgregaiiie-liiischaiite en porceulajes rompreiidicios enlri* 29f-109[ respect ivamente, teniendo en 
cueiita los liempos de uso de !a sohicion prcparada. 

i.a hojnogeneiiacidn df la mezcla se lleva a cabo con agitacion fontinua y a lernperafura amhientf 
(2,1 ± i'C). La agitacion se mantiene durante. la fase de nebulizacion de la capa artiva sobre los pellets 
20 inerles: proreso que se reaiiza en un eqtiipo d? leelio fluid© tipo "wurster" o similar en el que se vierten 
ios m'lcleos inertes con ! nmano de S-IO/im. Las condiciones dc iiebuljjacion sqn lai; sigiiieiile*: Preston de 
iiehMlizacidn; 2-3brtr Teniperanira do producio; 3.>-1S»C. \'o!im»en di> aire: 700-!200inVii « S0-90»C. 
Dianietru <!(■ boqiiilla:l,2 mm). 

23 Viia vn finaiizada l« fasi.' df- carga. los nikleos rcciibierlfls con el principio aclivo se secan en el mismo 
eqiiipo. Kl caudal lio aire es dc GOO-800 m^/h a trmpemtiirii 3-">-j5'C' durante A=> miiiutos. 

La siguienU' ctapa es el reeubri'mienlo enterico de los pellets nctivos que se llcva a cabo en el mismo 
etpiipo. Sr prepara nna <iispersi6n arnosa ti organica del pob'mero gastrorresislenle (10-109T p/p) A 
30 sn ve7, se distielvi; e! pla.siificatit*' (0.2-10% p/p) en agua y se anatle com agitacion conslAiite el agenttf 
tetisionclivo (hastrt un .T9E p/p( y en ca-so de ser necesario, pigmi'iiio.s (0-59{p/p) v lubrifiraiiles (0,5- 
l(j'^.p/p). Vna vez homogeneizaela la mezcla se incorpora la cfi.spmion del polimero gastrorresistenlf 
(2> i.j%: p/p) mani.eiiieiuto In agitacion. 

35 Para olitcner un .fnenor ronteiiido de luimrdad puede proceclrrse a un secado adicional mediante un 
scrndor convcncioiinl, 

Mas de un 90% de k>s mirrograntilos resullanl^s d«>ben pre.sentnr nn diametro comprendido entre 0,-1 
y 1,95 mm y mis coiirrelarnetit.r entrr O.-VLS mm. 

•10 

Los nitcleos objeto de la preswiile invencidn .son resislen(«s a h disolucion en medio arido, se disuelveii 
rapidamenit; en anibientc alcalino. son estables duraiilc largofs perfodos <lc almacenamiento, presentari 
esmlenLes ratart^risticas de desititegrarion y In capa activn es mas homogenea y nwnos porosa que las 
granuloK descritos en las palentes anieriores. . 

■15 

Coii la presenU- invencidn se resuelven satisractoriamenio los inconvenienles derivados de la t*cnira 
anterior puesto que se prepara una anira stispensidn-solucidn con la que se cargan los niicleos inertes. 
Para esta fa,se se utiliza un equipo de teclio fliiido tipo wurstrr o .similar niticho menos abrasivo que el 
rologranulador que tiene que ser empleado cuando se recubre un nticleo de siembra con un polvo activo 
50 y una di.solucton de un ligante. 

Oesdo que se inicia la carga de lo« nucleos inertes hasta que se finaJiia el recubrimiento enterico, lodo 
el procedimiento se ha realizado cn un tinico equipo dr lecho floido tipo "wurster" o «itnilar, a diferencia 
de olros procediiiiienlos que transcurren en equipos diferent^s. 

Dreve dcscripcidn de las figuraK 

La figura 1 es una fotografm obtenida por microscopi'a electronica de barrido que muestra una secci6n 
del pellet de lansoprazol del ejemplo 1 . 

60 

Las (igiiras 2 y 3; son folografi'as tambie'n obtenida* por microscopfa electronica que muestran mas 
deialies de las capas present es. 



ES 2 137 862 Al 



La figura 4 es una fotografia que mueslra la porosidad de la cubierta. 

Las figuras 5, 6 j- 7, son fotografi'as que muestran una seccion del pellet de omeprazol del ejemplo 2 
5 con recubrimiento gastrorresistcnte de formula I. 

La figura 6 es una fotografia que mucstra la iiomogeneidad de la cubierta y la escasez de poros. 

Ejemplos 

Para mayor comprension de cuanto lia expuesto se aconipanan unos ejenjplos en los que. es- 
quematiramente y tan solo a ti'tulo de ejemplo no limitativo, se represent* un caso practice* de reahzacion 
dp ia invencidn. 

1?; Ejemplo I 

En un recipiente de acero inoxidahii' rfe sufirieutp rapactdad se prepara una sohicion aoiiosa alca- 
linizante dp fosfato trisodiro a la (fuc .=p iiicorpora nwdiaiite agitacion continiia lansoprazol, lactosa y 
laurilsulfalo sodico. Cuando la mezcla es liomogenea se incorpora la sohicion acuosa coloidal de liidro- 
20 sipropilii«lilcetiilos3 (13.50!?{ p/p) manieniendo In agitacion a fin de' garanttzar la lioinogeiieidad del 
prodncto. Sohre dicha sohicion-siispeiision se inrorpora L-HPC. La agitacion se manl ieiio hast a el mo- 
memo de piilveri^ar sobre Jos pelleis netiiros. 

Lansoprazol 1,20 Kg 

z-> Laurikulfato sotlict) 5.28 10"* Kg 

Fosfiito di»6dlco crisializado . , . O.Oh'l Kg 

HidrosipropilmetilceUiloiSR ; O.tiS Kg 

Laclosa 0-^1 Kg 

flidroxipropilce)iik>sa 0.3S> Kg 

Agiia l-f,2S Kg • 

Stv intiodureii 10 kg di' micros inories eompiiesios por sararosa (C2.r»-9,1 5 9t ) ,v aliiiidoii (37.-">-fi.5 ) 
do 800 niicra.'s d^ tamano medio en un U-cho (Itiidr. NtRO lipo -svurster" y se recuhren con la soiiicion- 
stJFpensidn aiUPi^ preparada en las siguioiites condiciones: cainlal dp aire; 2'>0in^/hora. Diamel.ro de 
boquiUas: 1,2 iiiU!. Presion de pulverizaridn: 3.r, bar. NVhtilizncidn de prodiicioilOD g/min. Trmpera- 
mrn del aire: S5°C. Tempcralura d.- prcditrto: a.ST. 

A coiitimincidn se secan los micleos cargados en el mismo loobo durante 4!) mimitos con aire a unfi 
lemperatnra de Sa^C con un oandat de aire d<- 2r>0i)iVli para obleiier el grado de tmmediul adf^ctiado. 

Los granulos secos se soiiK-tcti a revest! mien to enlerico nrbulizando la soldcion-snspenston gaslrorre- 
sislentc ileialiada a continuacidn y que .w prepara a partir de la sohicion aruosn de polietiienglicol a la 
que .ie incorporan cl resio de los exeipieiHesi mediaj)l<? agitacion roiilintia 

Talco 0,57 Kg 

Dioxido de titanio 0,)K Kg 

Polietiienglicol 6000 0.18 Kg 

Polisorbalo 0,08 Kg 

50 Eudragit L30D55 5,78 Kg 

Agua 12.14 Kg. 

Las condiciones de trabajo son la.s sigihentes: caudal de aire; 250 niVhora. Diamelto de boquillas: 
1,2 mm. Presion de puKeri/aridn: 2.5 bar. Nebulizacion de product©; lOOg/min- Temperatura del aire: 
55 70°C. Temperatura de producto: SC'C 

El secado opciona! de los pellels recubiertos se Heva a cabo durante 45 miniilos con aire a una tem- 
peratura de 35'C con un caudal de aire de 250niVh, 

60 continuRcidn se dctallau los result adojf de los eatudios de estabilidad llcvados a cabo en un !oie de 

pelleu de Lansopraaol en diferentes condiciones de ainiacenamiento: temperatura ambienle, y 40''C y 
humedad retativa 75%. 
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Condiciones de almacenamiento; Temperatura ambiente 

Envasc: FfasfO vidrio lopacio con bolsa de silkage! en el interior provisto 

metaltco con rosea que incluye un sello de plastico zelelastic 






de 


Color 


Gasirorre- 
sistencia 


Cesion 


P.acttvo 


Humedad 


Transniitancia 
a 4-lOnm 




bianco 
crenia 


98 ,8% 


82, S% 


33,0mg/370n»g 


1,629E 




\ mes 






S2.0% 


33,0nig/370nig 


1,50 


97% 


n meses 


bianco 


07,0 ST 


80.9% 


32.8mg/370iiig 


1.46 9? 


97 9( 




bianco 




79,S9J 


32,0!ng/370mg 


]A7 7, 




IS ineses 

i 


bianco 
crema 


97.1 % 


78.0 9E 


31,0mg/370ing 


1 ..»») 9J 


95 9! 




Ccijulici 
F.iivasv 
iwiiilico 


mes dc ali»Rf enariiieiito: Tcdiprratura AO'C, TH^i de luiniedad 
Frasco vidrio topacio con t>otsn do sitiragel en el inlerior provisii 
ron rosea que iiicluyf tin sello d<* plastico eelelastic 
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rnsnyo 


de 


Color 


Gasi rorre- 


Cesion 


P.activo 


Humedad 


Traiismilanria 
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bianco 




S2,J? 7t 


33,0m6/370mg 


1,(32 9? 


91 Vc 




bianco 


97,S9( 


SI, -2% 


32,0ing/370i(«s 


0,9 9?. 


05 9?: 


3 meses 


bianco 


97,6 9f 


80,S % 


3I,8nig/370mg 


1.27 9f 


93% 


B meses 


bianco 


96,0% 


70,8% 


31,2mg/370nis 


J,32 9f 


92 9?. 



Nose deiectan diferencias significalivasen los valores de gastrorresi.steiicin y cesion de principio activo 
respecto a los valores iniciales independicntenipnic de las condiciones de alnfiacenamiento, Ambos ensayos 
se Ilevan a cabo segiin la Farmacopea USP TCXlll 

La potencia de principio activo se delermina por cromatografi'a liquida de aita resolucion, Los pro- 
duclos di- dcgradacion se evaluan cn base a los resukados de transniitancia detecladas a 440rjni. 

De los result ados obienidosse deduce que no hay grandes diferencias con respecto alos valores iniciales. 
I'liB ligera perdida de actividad puede ser deiectada a lew seis meses de almacenamiento a temperatura 
de 40'C que juslifica la disminucion en los valores dc (ransmitancia a 440nm. 

De Ids result ados obtenidos se verifica k estabilidad qutmica del principio activo en las condiciones 
de almacenamiento ensayadas. Tor otro lado, no se aprecian variacione« considerables en la liurnedad de 
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los pellets durante e! aJniacenaniiento, asegurandose con ello la cstabilidawJ fisica de ta formulacidn. 

Todos estos resuUados demuestran la estabilidad de las formulaciones objeto de la piesente invencidn, 
que »e diferencjan ademas de tas descritas en la t^cnica anterior por qne no poseen capa intermedio de 
5 separacion entre la capa activa y la gastrorresistente, 

El estudio dc microscopia elecirdnica de barrido ae lleva a cabo en un scanning microscope Jeol 
JSM6400. La Fotografia niimero I inueslra «na seccWn del pellet de lansoprazol del lyemplo 1 en la que 
puede observarse daramente la presencia del tiucteo inert*, la capa acliva, fntimainente unida al niicleo, 
JO y la cubierta gasttorresistente. Las fotografias nuineros 2 y 3 muestran mas delalles de ambas capas 
con mayor nitidez mostrando la ansencta de capa interniedia de separacion enlre ambas. La fotografia 
numero 4 muestrala poca poroadad de la cubierta. La escasci de poros superficiales just ifica la estabi- 
iidad fi'sica-quimica del pellet. 

IS Kjempio 2 

En un recipienle de accro inoxidable se prepara la solMcion acuoea atcalinizante de fosfato disodico 
sobn; la que se inroTpora el omepraEol, lactosa y e! lauriUuirato sddico. La agitacidn so mantieiie hasSa 
homogeneidad total v so incorpora la solucion coloidal de hidroxipropilmetilceluJosa (12,55% p/p) y la 
30 hidrojcipropilceliilosa (L-HPC) La agitacion se mantiene hast a el momento de la pulverisiacidn sobre los 
pellets iieulros. 

La fomposicioii r«ali-CHan« jtativa tie esta soliicion-siispenston es la isiguieiUe, 



2:, Omeprnaoi Kjj 

Lnimlsiitrato sddiro 5,28 10"^ Kg 

Fosfato ilifiodiro cristalizado . . . 0,052 Kg 

Ilidroxipropilnii'tilcHliilosa O.CS Kg 

Laclosa 0,51 Kji 

. 30 Hidroxiprorikcluiosa 0.30 Kg 

Agsin l i.28 Kg 



Sf in<ro<lur.Mi 10 Kg <le nitcleos iiifrses compufstos par sac-.-xrosa (62.5-91.5%) y atniidin (37..3-S.5%) 
(If SoO micra,-; (!<• taniano medio en «n Ifclw fluido N'TRO tipo -wurstfr" y se rcciibrcn con In soinnon- 
suspcnsion antorior, Irabajando en las siguiwtws rondirioties: raudai (U- aire: 250 m^/hm<t. Dlanielro lie 
hoquillas: 1,2 mm. Presion de putverizacidn: 2,5 bar N'et>i)lizaci6)i cU- producto; 100 g/miii. Tempera- 
liira del aire: "r/C. Tompcratura dt- prodiicto. Zo'C. 

.\ rontiiuiacidn se sccan los nucleos cargados para oblenrr el grado dr liiimrdad adcriiado cn el niisnto 
Irrho diitanu' .10 iitiniilos ron aire a una Icniperal ii ilr ."J^T con un caudal de aire Ue 2.^0 iiiVli- 

Los graimlos sccos se sonieteii a r<'\esUmiento enierico nebulizaudo cualqiiiera de la.s formulas de 
gasfrorresisiencia niostrada-s a continuacion y que .se preparan a partir de la solution acxiosa de policti- 
lenglicol a la que se ircorporan el reslo dc excipientes mediaiite agilacion coiilinua (formula I) 6 a parlir 
de la solucion organica de acetona y alcohol etflico a la que se incorpora el resto dr excipientes con 
agitacion conliiiua (formula II). 

Fotmula 1 

Talco 0,57 Kg g 

50 Dioxido de titanfo 0,18 Kg 

Polietilenglicol GOOD 0,18 Kg 

Polisorbalo 0,08 Kg 

Kiidragit L30D55 S "8 Kg 

Agua 12,14 Kg. 

Formula II 

Acetona 20,iitJ Kg 

Hidroxipropiintetilcelulosa ftalaio 2,35 Kg 

Dieiil fialato 0,011 Kg 

«> Alcohol etilico 8,03 Kg 

Para ello se Irabaja en las siguientes condiciones: caudal dc aire:250 m'/bora 



10 



ES 2 137 862 Al 



Diametro de boquiilas: 1,2 mm. Presion de puiverizacion: 2,5 bar. Nebulizacidn de produclo: 100 
g/min. Temperatura del aire; 70*0, Teniperalura de produclo: 36'C. 

5 EI seciido de los pellets recubiertos se lleva a cabo durante 45 minutos con aire a una temperatura de 
35'C y eon un caudal de 250 m'/h. 

A continuacidn se detaUan ios resullados de los estudios de estabiiidad llevados a cabo con un bte 
de Omeprazol en diferenles condkiones de slmatenamicntb: temperatura anibiente, y ZO'C y, hunwdad 
10 rdaliva65%. 



15 


Condiciones de almacenamicnlo: 
Eiivase: Frasco vidrio topacio con 
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bianco 
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1,25% 


98 % 


3S 






07,4% 


9i,0% 
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C ondinonps de almacenaniiento: Tempera! ura aO^C. Hunicdad; 05% 
Eiivase: Frasco vidrio lopacio con bolsa de silicngcl cn el interior provisto 
nietiSlicQ con rosea que incluye un selto de plistico zelela-stic 


de lapon 




Tienipo do 


Color 


Gastrorre- 




P.activo 


H limed ad 


a 440nm 




hora ccro 


bianco 


99,0% 


94,0% 


20,4mg/233nig 


1,12% 


98% 


60 




bianco 


98,0% 


93,g%. 


20,0)ng/233nis 


1,16% 


97% 






btanco 


97,8 9? 


93.1 % 


20,5nig/233m6 


1,26% 


96%. 




6 ntcses 


bianco 


OT.O % 


92,6%. 


20,3mg/233mg 


1 ,37 % 


95% 



Los valores de gastrorresistencia, humedad y cesion justi6c8n la eslabilidad ffcica del pellet en ias 
condiciones de almacenamientoensayadas, A sii vez, la potencia del principio active asi eomo los valores 
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de transmilancia a 440nm garantizan la estabiiidad quimtca de la farmuiacion, 

Todosestos resuhados dcmuestran la estabilidad de las formulaciones objeto de la presente invencioh, 
que se diferencian ademas de las descritas en la tecnica anterior por que no poseen capa intermedia de 
5 separacion entre la capa activa y la gastrorresistente. 

El esiudio de mieroscopia electrdnica de barrido se lleva a cabo en un scanning microscope Jeo! 
JSM6400. Las fotografiWs numeros 5, 6 y 7 muestran una seccioii de! pellet de omeprazol del ejempb 2 
con recubrimiento gastrorresistente de fofrtiuia I, en isis que puede ob.servarse ctaramenle la presencia del 
!0 niicleo inerte, la capa activa, intinnameme unida al nucleo, y la cubierla gastrorresistente. La roLografia 
numero H reveia la honiogeneidad de la cubierta y la escasez de poros, factores que favorecen la estabilidad 
ffeica dd pellet. 
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REIVTNDIC ACIO NES 

1. Preparacidn farmaceutica oral que comprende un compueslo de actividad antiukerosa como prin- 
cipio active, caracterizada por el hecho de que comprende: 

a) un ntkleo incrte; 

b) una capa activa soluble o de desintegracion rsipida en agna obienida a partir de una linka solucion- 

suspension acuosa o hidroakoholica que comprende: 

- un principio aclivo de aciividad anliukercsa de formula general I 



fii dondo. 
A piirdc s 



eti dondr: R"* > R"' son igualps o disUiUos, pudicndo ser hidrogeiio, alqnH, alcoxi, o akoxiakoxi; )■ 
R"" es hidrogeno, fliquit. akoxi que piwh> estar opt ionalmi-nl fliiorado, akoxiakoxi, o alcoxiridoftl- 

R' cs liidro^f^no, aJquib, halogc^no, ci.ino, rarhoxi, rsHioakoxi. mrboakoxiaJqiiil, farbamoil, f.irliamoi- 
lahjuil, ludroxi, akoxi, htdroxialquii. Irifluoronielil, acil, carbamoiioxi, iiitro, acilosci, aril, aribxi, alquiiiio 
o alquilsdlfiiiil; 

R- es hidrogeno. alquil, aril, carljoakoxi. carbaiiwil, aUtuikarbamoil. dialtiiiik arbaiooil, alqwikarbonil- 
nwiil. akoxiearbonilmelil o alquilsuironil; j-, m es un numero eiUcro dtr 0 a 4; 

D de formula II 6 III. 

OH H, 



- poi lo menos un escipienle farmaceuticamente acepteibte seleccionado ehlre et grupo que comprende: 
uu hgaiile, un compuesto de reaccion akalina, un tensioaclivo, un material de carga y im excipiente 
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disgregante-hinehante; y 

c) una capa de recubriniiento externa gastrorresistente obtenida a partir de una solution que comprende; 
5 - un poh'mero de recubrimietjto enlerico; y 

• - por !o menos un excipiente seleccionado entre el grupo que comprende: un plastificante, uii tertsioaettvo, 
un pigmento y un lubricante.' ■ ■ 

10 2. PreparacioTi farmactrutica segiin la reivindicacion 1, caracterizado por el hecho que dtcho 
nuctpo inerle es un microgranuio esferico neiitro que comprende en su composkioTt dos o mas de las 
siguienfes suslancias: sorbitol, manitol, sacarosa, aimidon, celulosa microcristalina, lactosa, glueosa, tre- 
lialosa, niatiitol o frticlosa, 

15 3. Prepnracion farmaceulica segun la reivindicacion 1 6 2, caracterizado por el lifcho de que dicho 
nuclsK) itierte presenla un tainano iniciat comprendido pnire 200 y 1*500 micras, prcfereuteiiieiite entre 
600-900 micras, 

4, Proparacion farmaceulica segiin la .reiviisdicac ion 1, caracteriaado por el hecho que dicho 
20 ligaiitP preseiilf en dichn solucidn-suspension aciiosa o hidroakoholica se setecciona del grupo que com- 
prende sacarosa. aimidon, iiielilcelulosa, CMC, HPC, HPNFC, polivinilpirrolidona (PVP), dextrinn o 
gomn arabiga, bien soloi* o meiclados, disiielio en agiia, etano! o una mcicla de ambos ai 50 % (v/v), 

5. Prepararioii fnnnac-ciitica scgun la reivindicacion 1, carRcte.i-i7Hdo por el liecho de que dicho com- 
2.% piicslo t\f reacrion alcaliiiH [irpscmr i^ii tliclia soKiciou-suspension aciiosa o liidroalroholica se seleccioTifl del 

grupo que comprendo fosfalo irisodiro. fosfato dis6dico> oxido dt" niagnesio, hidroxido de niagnesio, carbo- 
nate de »nas"^'*i<^' Itidrdsido de aliiminio, carhonato, fosfato, o citra(o de aluminio, ralcio, sodio o i.iot.asio, 
y los rompurstos niixtos de aiumitiio/niagnpsio AI-jOa OMgO COo 12HjO r> MgO. AijOaZSid. ,«HjO, y 
aminoacidoft de reaccion nlcnlina. 

^ C. Preparaci6n farmaceiiiica segtin la reiviiitlicacidn 1. r,ara€toi"i)s«do por el hecbo de que dicho 
tensioociivo presente cn dicba solurion-siispensioii acuosa 0 bidroBkoholica se selecciona del grupo que 
comprende laurilsiiifato sodico. polisorbato, polosainer n ottos lenstoactivos ioniros y no ioiiicos. 

35 7. Preparacipn farniaretdica Segiin la reivindicacion 1, cai-«ctcri»!ado por ei heclio de que dictio 
materia) df? carga preseiite en dicba soIiicidn-«uspen)!i6n acuosa o hidroalrohoUca se selecciona del grupo 
que comprende lactosa, aimidon, sncnrosn y cclulosn microcrisialinn. 

8. Preparacirin farmaceulica segtin (a rcivindirarion 1, c«raetoriz«do por rl hecho de que dicho exci- 
40 pientj* disgregante-hinclianle present!- en dtcha sobicidn-suspension acuosa o liidroalcolidlica se seiecciona 

del gtiipo qne comprende aimidon, CMCCa, aimidon glicolaio sodico y L-HPC. 

9. Preparaci6n farmacu'urica segiin la reivindlrarion !, carar.teriKado por e! Iieclto de que dicho 
poh'mero de recubrimicnto etHerico presenle en dicha capa de recubrimietslo ssterna gantrorresistenle se 

45 seiecciona de! gntpo que compreiido inetilcelulosa, HZC, HBC, UPMC, ciilcelulosa, IIMC, HPC, polio- 
xietitenglicol, aceite de ricino, aceto ftalaio de celulosa, ftalato d<- HPMC, acetato succinate de KMC, 
carboximetiiaminopeetina sodica. chitosan, acido alginico, carragcnalos. galactomananos, tragacanlo, 
goma iaca, agar-agar, goma arabiga. goma guar, goma xaiitano. acidos poliacrilicos, nietacnliccjs y sus 
sales, PVA, oxidos de polietileno y polipropileno y sus mezclas. 

10. Preparation faimac^utica scgi'm la reivindicacion 1, caracterizado por el hecho de que dicho 
plastificante presente en dicha capa de recubriiiiieitlo externa gaslrorresistente se seiecciona del grupo 
que comprende TEC, PEG, akohol celilico y osteartlico. 

55 11. Preparacion rarmaceutica segiin ia reivindicacion 1, caracterizado por el hecbo de que dicho 
tensioaclivo presente en dicha capa de recubrimiento externa gastrorresistentc sc seiecciona de! grupo 
que comprende lauriisulfaio sodico, polisorbato y poloxamer. 

12. Preparaci6n farmaceulica segiin la reivindicacion 1, caracterizado por el hecbo de que dicho 
eo pigmento presente en dicha capa de recubrimiento externa gaslrorresistente se seiecciona del grupo que 
comprende didxido de titanlo y Resquioxido de hierro. 
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13. Preparacidn farmace'fitica segiin la reivindlcacjon I, caracterizado por et hecho de que dicho 
lubricant* presente en dicha capa de recubrimiento externa gastrorresistente se seJecciona del grupo que 
comprende talco, esLearato magnesico y gliceril monoestearato. 

14. Proccdimiento para ta obtentidn de una preparacH^n farmaceuUca oral segiin cuatquiera d<? Ia» 
reivindicaciones anteriores, caractemado por el hecho de que se Heva a eabo: 

1) !in recitbrtmiento de los nucteos ineries mediante la nebulUacidn de una tinica snspensi6n-soluci6n 

aeuosa o hidroateolidlita que comprende: . 

- UP principio activo de actividad antiukerosa tie formula general I 




on dondc: 
A jMifiij? ser: 




cji iiond<-; R-^ y son igualfs o distiiitos. pudieiido ser hidrogono, aUiiiil. alcoxi, o akosialroxi; y 
R'' cs liidrogpiio, aliiiiil, alroxi <jue pHe<l«» estar oprionalDteiito lluorado, alfoxialrosi, o alcoxifirfoal- 

qnil, 

R' es liirfrogpno, aJqiitlo, hatdgcno, ciano, carhoxi, carboalroxi. carboatroxiakiiii), cnrbanioi!, carbamoi- 
latt{iul, Itidrox). alrosi, liUlroxialquil, l.rifluornrtiPlil, acil, carbamoibxi, nitro, ariloxi, arti, ariloxi, altfuiltiD 
o ai(|uilfiiitfini!; 

es hidrogpno, akiiiil, aril, carboalcoxi, carbanioi), alquilcarhnnioil, dial(|ttilcarbaiiioit, alquiUarhonil- 
metil, alfoxirarboitilrnelil o alquilsulfonil; y, m es un niimcro cnlcro de 0 a 4; 

o de fornmlH 11 6 111, 
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- por lo menos un excipiente rarmaceuticarnente aceptable seleccjonado entre el g;rupo que compreiide: 
ligantes, compuestos de reaccion alcaiina, tensioactivoB. material de carga y excipienles disgregante. 

hinchante; 

5 2) un secado de la capa activa formada durante !a nebulizacion de la elapa anterior; y 

3) un rccubrimienlo de los nticleos cargados mediante la nebulizacion de una solucion que compreiide un 
poifmero de recufarimiento enlerico con por lo menos un excipienle farmaceuticamente acepsabk sciec- 
ctonado de entre el grupd que comprende: un plostiftcante, un t.eitsioactivo, un pignn<M)to y un ]ubricatU«, 
10 para obiener una capa de recubrimiento externa gastrorresistente. 

15. Procediniiento segiin ia reix'itidicacion 14, caracterizado por el hecho de que despiies de la elapa 
3) de recubrimiento de los niicleos cargados se Heva a cabo un secado adicional. 

15 tt5. Procedirnienlo segun la reivindicacioii 14, caractt;riza<Jci por el liecho de cjuf diclio ligaiite 
presente en dicija soluci^rv-sospension acuosa o hidroaleoholiea se setecciona del grupo que romprende sa- 
carosa, almidoii, meiilcelulosa, CMC, HPC. TTPMC. polivinilpiirolidona (PVP), dexlrina o goma arabiga. 
hien solos o mezclados, disuetto en agua. eianol o una mezcla de ambos al 50^ (v/v). 

JO IT Proredimiento segi'm la rpivindioaridii M. caracterizado por el hecho de que diclio comptsesio tie 
rrnrcioii ulrnllDa presciite en die ha solncioii-suspetision acuosa o hidroalcohdlif a so sclocrionn del gnipo 
que rompreitci** fosf<ilo trisodiro, Fosfato tlisddico, oxido de magnesio. hidroxido dr magnt^sio, carhonnto 
de magnesio, hidroxido de aluminto, carhonalo. fosfato, o cilralo de ahniiimo, ralrio, w^lio o poiasio, 
y los ronipiiesios nii.MOs dr nliiminio/niagnesic .\1..0j GM-O.COi-.liHL'O d MsO.AI,O:,2.Si0. nlU-O, y 

2n aminoaciilos de reaccion alcaiina 

1)*. Proct^ilinii.Mito fif-gi'ui la reivindicarioii 11, caracterizwdo por el lieclio dr t(iip diclio tnsfiioncliva 
prosciil.' en <lich;i .solucion-suspensioii acuosa o liidroalcoliolica se selecciona del grupo cpie romprende 
IntirilMilfftio sodico. polisorhato. poloxamer u otros ti'u,sioHc(ivos ionicos y no ionlros. 

10. Proc<-dir>iiei)to segun !a reivindicaridn 11, caractcriwido por el hecho de que die ho maleriai de 
carga presenti- en dicba solucion-suspension acuosa o hidroaleoholiea se selecciona del grupo que com- 
prend» lact.o«a, almidun, sararosa y celuloisa microcriiialina. 

3.5 20. Proredimifrifo .wgAn la reivindicacion 14, CAracterixndu por el IhtUo de que diclio excipieule 
disgregnnte-hinchanip presente en dicha iso)u<>i6n-3uepen.<3i6n acuo.sa o hidroalroholics se selecciona del 
gnipo que comprcnde alnudoii. CMCCa, ahuidon giicolato sodico y L-HPC. 

21. ProcediiTtirnto segiin la reivindicacion i't. carncterizado par el liecho do qui- dirho polimero de 
40 recubrimiento enterito presente en dirha capa tir recubrimiento externa gastrorrt^islenie se selecciona 

del grupo que comprende nietilcelutosa, HEC, HBC, HPMC, etilcelulosa, HMC, HPC, poiioxietilenglifol, 
aceilede ricino, actio ft ala(o de celulosa. fialatode HPMC. acetatosuccinafodePlMC, carhoximelilamino- 
pectina-sodica, rlutosan, Acido alginico, carragenatos. galaclomananos, tragacanto. goma laca, agar-agar, 
goma arabiga. goma guar, goma xantano, actda<! poliacnlicos, melacrilicos y mx sales, PVA, dsidos dc 
45 polLetileno y polipropileno y sus mezctas, 

22. Procediniieulo segun la reivindicacion 1-1. raracterizado por el hecho de que dicho plastificante 
prewnle en dicha capa de recubrimiento externa gastrorresistente se setecciona del grupo que comprende 
TEC, PEG, alcohol celi'lico y estean'lico. 

^ 23. Procedimtento segun la reivindicacion N, caracterisado por el hecho dc que dtclio tensioactivo 
presente en dicha capa de recubrimiento externa gastrorresistente se selecciona del grupo que comprende 
iaurilsuifato sddico, polisorhato y poloxamer. 

55 2-4. Proeedimiento segun la reivindicacion I t, caracterizado por el hecho de que dicho pigmento 
presente en dicha capa de recubrimiento externa gastrorresistente se selecciona del grupo que comprende 
dioxido de titanio y sesquioxido de hierro. 

25. Proeedimiento segun la reivindicacion 14, caracterisado por el hecho de que dicho lubricante 
60 prwenfe en dicha capa de recubrimiento externa gastrorresistente se selecciona del grupo que comprende 
laico, estearato magn^sico y glireril monoestearalo. 
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Field of the invention 

5 10001 J The pfesem Inventjon relates to new phamwceutical fomtulalion for wal adn^nistration which includes a 
compound of anti-ulcer activity, and to a procedure for making same. 

&sckground of the invention 

10 [0002] In recent times numerous lechnicpjes have been dev^opad for pr^ring systems of release in the Ibrm of 
mlcrogranules. In thwn, the mixture of active inyetfient and exclpients can be submitted to a process of icieading, 
extrusion, spheronizaCon, coating, etc, Each of these pelletizafit«i techniques calls for a different technology, so that 
there are many types of peBetizatiOT equipment: coating pans or drums, lluid-bed equipment, isortrgders-spheronizers 
and centrifufling equipment, among others, the final result would a|>pear to be the same, althou^ there are m fact con- 
is siderabie differences between the pellets made using each technique. 

{00031 Various types of n^crogranules have been descrfced tor the formulation of certain benzimidazoles with anti- 
ulcer activity, such as those of European patents EP 247983, EP 244380, EP 237200 and EP 277741 and international 
patent WO 92/22284. This type of compounds is in genera! acid-tabile and for thai reason various procedures have 
been developed to protect them from the effect of the gastric add medium. 
eo [0004] In European patents EP 247983 and EP 244380 the active ingredient is kneaded by wet process with a mix- 
ture of exdpiants which allows an alloline microenvironment to be created. The mixture is extruded and then ^he"- 
ronized, The spheronized microgranules are coated with one or more intermediate layers of exclpients soluble in water, 
aikalis, buffer solutions, polymeric solutions, etc., and an external gastro-resistant layer is then applied. 
[0005) As this is an extrusion-spheronization method, the total yield of the process will depend upon many factors. 
es On the one harxJ, during the extrusion phase it is essential to control dimensions such as the cross-section and the 
length of the extrudate so as to avoid great dispersion in the size and shape of the particles. Both factors would explain 
the subsequent coating being iiregular and woAJ even lead to the presence ol pores, unless an excess quantity were 
projected in order to ensure oonplete coating of the n^orograntfle, ttrou^ this vwuld in turn cause problems when it 
came to standardizing release of the active ingrediant, On the other tand, &ie characteristics of.coheslvenoss. firmness 
30 and plasticity of the extrudate must be controlled if its subsoqusnt apheroniatton is to be ensured. 

E0006] To these problems is added the fact that the need to use several pieces of equipment such as kneading 
machines, extruding machines and spheronizers means that losses thrcMjgh kneading, extrusion and spheronlzation 
can be greater than with other pelletization methods. 

[0007] European patents EP 237200 aid EP 277741. tNs last pubM^ed in Spain as ES 2.D52.697, show an exam- 
35 pte of coating with sprinlded powder (powder-layering) using a rotograni^ating machine. Spherical granules are 
described wrhich have a nucleus coated wiith dusted powder which contelns an anfi-ulcer benzimidazol ic conripound and 
hydfoxypropyl cellulose with low degree of replacement. Also described is a procedure for producing the aforesaid 
spherical granules, characterized in that me seeding miciei we wetted by spraying thereof whh an agglutinart solution 
and they are dusted with a powder which cc«tains ttie active ingredient and the hydroxypropyl cellulose little replaced. 
40 [0008] The technique of coating using a rotograni^ating machine is very abrasive, especially in the initial phase c# 
the process. Apart from abrasion of the parfides against the walls of the machine due to the ttirust of the air, a srtuation 
normal in my f !»*! bed, mere is a shear force exercised by the rotary disc of the rotogranulating machine. All this often 
leads to problems such as breahage and abrasion of the granules. 

(00091 These problems not only make control of the release of active ingredient more diicuH, but also have a con- 
45 sideraMs effect on granule production output. For this reason, and in order to reduce these problems, European patent 
EP 277741 proposes as a solutton the use of extremely hard seeding nuclei. 

[0010J For the preparation of the aforesaid spherical granules, European patent 277741 describes the use of 
rotogranulating machine of centrifugal type sucSi as the CF360 rotogranulating machine by Freund Ca In this proce- 
dure, tvrt) layers are added successively though leaving them palectly separate. In the first, the active ingredient is 
so added with excipients in powder form simultaneously with a solution of the aqueous binder, In the second, the exclpi- 
ents are simply added in powder form along with the aqueous binder solution. The procedure o! addition of the active 
layer according to EP 277741 means that the layer is quite porous and is distributed in a manner wNch is not perfectly 
untform over the sulace of the Initial inert partide. 

[Mil J The sf^wical yantJea c^talned are dried for oxteen hours and thw passed through a cascade of sieves in 
ss order to select the best rangaof sizes. Finally, to apply fhe enteric coating, the dry sieved grwiiHas are placed in a "Wur- 
ster" type iMd bed. In short, the spherical ^anulas with gastro-resistant coating described in European patent EP 
277741 have passed throuE^ tour cfflerent pieces o» equipment. 
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Deso-lpHon of the invention 

[001 2] In the preeoit inverrtian a fornwiation and a worfdng metliodotoi^ In a f iuict bed of the "mirster" type or the 
liKa have bean developed. )n it, the negath^e lactCHB which affected the methods described to date are eliminated and 
stibstarttial changes introduced with respect to the methods of prenous patents for pellets containing benzimldazc^es. 
[0013J The e*ject of the preserrt invenfion is to find new pharmaceirtieal tomuilatiorw for the oral admlnistratlwi of 
anti-ulcer active ingredierrts of the benzimldaztHe fbmtula I type 



In which: 
A can be: 




In whidi: 

and are the same or cSlferent, and can be hydrogen, aiii^. alKoocy, or alKoxyalkOKy; and 
is Itydrogen, aH<yl, aikoxy which can optionally be fluorated, altoxyalHcixy. or dkoxycyctoalkyi; 

is hydrogen, alkyl. halogen, cyano, carboxy, cart)oatkDxy, catt)oalknxya(Kyl, cartoamoyl, cartjamoylalhyl, hydroxy, 
attoxy, hydroxyalkyi, trifluoromethyl, acyl, cait>amoyioxy, nitro, acyioxy, aryt, aryloxy, alkylShio or alkylsulphiny); 

Is hydrogen, alkyl, acyt, carboalKoxy, cartiamoyt, alkylcarbamoyt, dlalt<ylcarbamoyt, aJkylcartMnilmethyl, aikoxy- 
caibonilmethyl or alKytsidf^onyl: and, m is a whole number from 0 to 4: 
oroftomuilallorlll: 




hereinafter gener^ly denominated «mti-ulcer compounds. 
C0014] "me new galenical formulations oljject of Die present invHition are characterized in that they are spherical 
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granules with a homogeneotts active charge layer and a very unporous surface, tormed by coating o1 an Inert nudeus 
by spraying a single aqueous or hydroatec^c^tc nntxture ccHitalning the active ingredioit (anti-ulcer corr^und) together 
with the other exdpents. Then. In tte sane ei^lpment and Wiowing a short drying period, the granules <a3lalned are 
subjected to a stage o! enterio coating. OpIicmaNy, if it is desired to obtain lower humidity, recourse can be had to addi- 

5 tlonal drying. 

[001 5} Said formulations restive satisfactority and innovalively the drfficuiljes described in the prior state of the art, 
while al the same time showing resistance to dissoluBon in actd mecSum (gastro-reststant) and dissolving rapidly in 
alkaline medium with disintegration of ^e granules and exc^lent release of active ingredient 
[001 61 The present invention satisfactority resolves tl^ difficulty invcrived in coating the inert nucleus with an aque- 

10 ous or hydroatcoholic solution suspension containing a un anti-ulcer cwnpound viHclh is generally highly labile in an 
acid environment or emrtronmert and in aqueous diswhitfon, in ttie presence of disintegrafing-swelling exciprients which 
cause an increase of viscosity which enormously hinders spraying ^reof onto the inert nuclei, 
[00171 El "Wurster" type fkjid bed or the liKa in which me coating process is earned out mirtimizes the abrasion 
caused by notogranulation. It is therefbre unrtecessary to a spedally hard Inert nucleus. 

15 [0018] The microflranuie is not subjected to any toieading or axtaiwon process, nor is an inert nudeus coat sprin- 
kled Witt powder dusted together vrith an aqueous binder. The microgrwiule used in the present invention consists in 
an inert rwcleus which Is coated whh a single active layer made up oi an aqueous or Hydroalooholic suspension-solution 
which Indudes the ariti-ulcer' component and at least one disintegrating-sweirfng exctpient, a binder, an e^KallzIng 
medium, a surface-active agent and a diluent. 

20 [001 9] When a single eu^ension-solution is projected wtto the inert nucleus, a less porous and more homogene- 
ous product is obtained than in the procedures known to date, and all the sitosequent operations are simplified conad- 
erabty. 

[0020] Ukewise, unlike what happened In the prior art (EP 244.330, EP 277.983, EP 237,200, EP 277.741, PCT 
W092/222B9), in which the manufacturing procedure was carried out using several different pieces of equipment, in the 
as present invention the entire process is caaied out using a single piece of fluid-bed equipment, thereby minimizing 
losses of time and of product, while more easily complying with Good Manufecturing Practice {GMP) for medicaments, 
What is inore, avoidance of handling and Intermediate st^ considerably reduces the investment required in machin- 
ery and buildings. 

[0021 ] The inert nuclei used are microspherical neutral granules which can have in their composition two or more 
30 of the following substances: sorbitol, manitol, saccharose, starch, mfcrocrystalline cellulose, lactose, glucose, treha- 
lose, maltitol and fructose. The initial size of same can be between 200 and 1800 miCTomefres. preferably between 600- 
900 miaometi-es, 

10022) The single aqueous or hydroalooholic solution-suspension which is ^)rayBd onto the inert nucleus is made 
up of the active ingredient with anti-iricer activily and ttw other exdjEHents. The hydroalooholic medium is made up of 
35 mixtures of water:ethanot in proportions less than or equal to 50% vAr, preferably between 25%-4S% vA^. 

[0023] The oral pharmaceutical preparation of the present invention includes a compound with anti-ulcer activity as 
its active ingredient and is characterized in tiiat it also indudas: 

a) un inert nucleus; 

40 b) a soluble active layer or layer which disintegrates rajiHdly In water, made from a single aqueous or hydroalooholic 
eolutian-suspension which includes: 

- an active tngrediertt of anti-ulcer activity of general fdmnula I 




55 in which: 

A can be: 
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in which: 

r3 and «tfe the same or differait, aid may be hydrogen, ^kyt. «"««y. w altoxyaltoxy; and 
R* is hy*ogen, alkyl. altoxy whidi can optonally be fhioratod, aikoxyatkoxy, or altoxycycloalkyt; 

Ri is hy*ogen. trikylo, halogen, cyano. oartxwy. carboalkoity, carboalkDxyeJkyt. carbamoyl, carbamoyta- 
Ikyl, hydroxy, altoxy, hydroxyall^yf, trHluoromathyt, acyl. carbamoykwy. nitro, aoyloxy, aryl, aryloxy. alkytthio 
or alkytsulphinyt; 

r2 is hydrogen, all^yt, acyl, carboal!<oxy, carbamoyl, aikylcarbamoyt, dialkylcarbanwyl. alkylcarbonilmethy), 

alkoxycarbonilmetryi or alkylsuWonll; and, m is a wtwle number from 0 to 4; 

oroflbrnulallorltl, 




- at least one pharmaceutioaiy acceptable Bxclf^ent selected from the group which includes: a binder, an alka- 
line reacMon ooirpound, a stafece-acSive agent, a filling material and a disintegratinfl-sw^Hng excipient; and 

c) a gastro-r^istant outer coating made from a sotutjon which includes: 

• an enteric coating polymar; and 

- at least one excipient c^iosen from the group which includes: a plasticiier. a surtace-acthre agent, a pigment 

and a lubricant, , 

[0024] Among the excipients (xesent fn the su^en^on^olution of the acfive compound of formica 1,11 or 111 which 
is sprayed onto the Inert nui^ei are: 

a) a binder or mixture of ttnders: saccharose, starch, mem/i ceJIulose. caibaKymethyl cellulose (CMC), hydroxy- 
propyl cellulose (HPC), hydroxypropilmeBryl ceBulose (HPMC), poly^nyl pyrroWone (PVP). dextrine or gwn ar^ic, 
dissolved in water, ethanol , or a mixture of both (50% vAr or less) . 

b) a oonpound with alkaline reaction, such as trisocfium and dtsocSum phosphate, the owde. hydroxide or caibon- 
ate 01 magnesium, hydroxide of aluminium, carbonate, phosphate or citrate of aluminium, calcium, sodium or 
potassium, the mixed compounds of aluminium/magnesium Al203.6MgO.C02.1ZH20 or MgO.A)203.2SiC>2.nH20 
or similar confounds and amino acids with allraline reaction. 

c) a surface-active agent, sucrfi as sodiimi tauryl si^phate. polysorbate. poloxamer and Ionic and non-ionic surtace- 
acttve agerrts. 
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tf) a filling material such as lactose, starch, saccharose or mIcroCTystailine cellulose 

e) a dlsimegrating-SKwetling compound, such as starch, cateium cartjoxymethyl cellulose {CMCCa), sodium glyco- 
late starch or hydroxypropyl cellulose (L-HPC), 

5 10025] Once the microyarii^ have beerifomied by ispraying the aqueous or hydroateoholic 
containing the acHve ingredient, mey are dried and coated wfh a teyer of Hie enteric coating. 
{0026] The following can be used as enteric coating polymers: metiis^ ctflulose, hydroxyethy! ce!lu!ose (HEC), 
hydroxytjutyl cellulose (HBC), HPMC, ettiyl cellulc»e, hydroxymethyl cellulose (HMC), HPC, polyoxyethylene glycol, 
castor oil, cellulose phthalic acetate, phthaiate ol HPMC, succinate acetate of.»*flC. sodium cafboxynrtethylamylopec- 

10 tin, chitosan, aiginic acid, carrageenans, galactomannons, tragacanlh, shellac, agar-agar, gum aralw, guar gum and 
xanthan gum, polyacryltc adds, melhacryllcs and th«r salts, polyvinyl alccrfiol (PVA), polyethylene and polyproprylaie 
oxides and mixtures thereof. The gastro-resistant potymer can be accompanied by: plasticizere such as triethylcitrate 
(TEC), polyethylene glycol (PEG), cetyl and staaTi (dcohol; surtece-active agents such as sodium lauryl sulphate, 
polysorbate and poloxamer; pigments such as titanium dioxide, iron sesquioMde; lubricants such as talc, magnesium 

w stearate or glycerit monostearate, together with a ntixture of same. 

[0027] Another ol^ecl of the present invention is a manufacturing procedure for said galenical formulations. 
[0028] Hie procedure for Obtaining ttie oral pharmaceoticat preparation of the invention is characterized in that the 
followng are carried out: 

20 1) coating of the Inert nuclei by sptaying of a single aqueous or hydroalcoholic suspension -sotution, described 
above, whii^ indudes: 

- the active in^edient of anti-ulcer activity of I, I! or III, and 

' at least one pharmaceuticaliy acceptat^e excipient selected from the group which indudes: a binder, an afl<a- 
ss Sine reaction compound, a surface-active agent, a filling material (vrd a disintegrating-aweWng excipient; 

2) drying of the active layer formed during the spraying of the previous stage; and 

3) coating of the charged nudei by graying a solution which contains an enteric coafing polymer with at least one 
pharmaceuticaliy acceptable excipiait selected from the grovp which irwdudes; a plasticirer, a surface-active agent. 

30 a pigment and a lubricant, in order to form an gastro-resistant external ooatnig layer. 

[0029] Optionaily, after stage 3) of coating of the charged nudei, an aridWonal drying is carried out 
[00301 There follows a description of the procedure of the irwenfiort, with special reference to Ifw method and per- 
centages used for each of the components. 

35 [0031 J In a tank of suitable dimensions an alKallne aqueous or hydroalcotwiic solutson Is prepared by incorporating 
the alkaline-reaction compound into the aqueous or hydroalcoholic vehide in a penjentage of between 0.1%-5% (p/p). 
Using continuous agitation, ttie anti-ulcer benzimidazcrtic oornpound and another compound with an^-ulcer activity (6%- 
25% p/p) are incorporated together with the filler material (3-15% pfp). To the suspensiw-solution obtained is added 
the surface-active agent (0.01%-3% p/p), a binder and a disintegrating-swelling agent in percentages of between 2%- 

40 1 0% respectively, talong account of the times of use o! the pr^ared spf ution. 

[0032] Homogenlzation of the irtxture is carried out with continuous agltatiwi and at ambient temperature (23 ± 
2'>C). Agitation is maintained during the spraying phase of the acfive layer on tiie inert p^l^; this process is carried 
out using a "Wurster" type fMd bed or similar equipment, into which the inert nuclei of ^e 850nm are pcwred. The 
graying conditions are as foBows: Spraying pressure: 2-3bar. Product temperature: 35-46''C. Volume of air: 700- 

*5 1200m^/h at 80-90'C. Nozzle diame1er:1.2 mm). 

[0033] Once the charging ph^e has been completed, the nuclei coated with the active ingredient are dried :n the 
same equipment. The air flow is 600-800 m^/h at tenperaturo of 35-45 *C tor 45 minutes. 

[0034] TTie next stage entwic coatsig ol ttie acCve pellets, which is carried out in tiie same equipment. An aq ue- 
ous or organic dispersion of the gastro-resisiam prtymer (10-40% p/p) is prepared. Vne plastscteer (0.2-10% p/p) is in 
so turn dissolved in water and the surface-active agwit sttJded with constant agitat'en (up to 3% pfp) and, where necessary, 
pigments (0-5% pip) and lubricants (0,5-1 6% pip) . Once the nocture has been homogenized the dtepension of the gas- 
tro-resistant polymer (25-45% p/p) is added vrtiilst agHating. 

[0035] in order to obtain lower humidity content, an ad(*tional drjring can be carried out using a conventional dryer. 
[0036] Over 90% Of the resuHinfl n^wogranules must be of a diameter b«ween 0.4 and 1 .95 mm. and more specif- 
55 icaily between 0.5-1.8 mm. 

[0037J The nuclei ot^act of the present invention are resistant to dissotution in add medium, dissolve rapitfly in alka- 
line medium, are staWe over long storage periocfe. have excelwn disintegration characteristics, and the active layer is 
mwe homogene<xi$ and less porous than the granules described in the previous patents. 
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{0038] The present invention resolves satisfactorily the disadvantages deriving from the prior art, since a single 
suspension-solution is pr^ed fw chargii^ the inert nuclei. For this phase a tluid bed ot the Wursier type or the like 
is used, this bang much less etbrasive ftan «» rotogiartulating machine which has to be used w^en a seeding nucleus 
is coated with an active powder and a binder solution. 
5 10033] FrtMT the time that Oyargkrg of the Inert nude! stwis w«ll the enteric coatir^ is co«nptated, the entire proce- 
dure is carried out on a single "mnrster tM»flwd lad or the like, urtike other procedures which take place on several 
different pieces of equipment, 



Brief description of the f^ures 
10040] 

Figure 1 is a photograph obtained by electron miaoscope scanning, showing a sectton of the ansoprazol peUel of 

example 1 , 

Figures 2 and 3. are ptmtographs also obtained by electron mlcrowaw, showing furflier details <rf the layers 

present. 

Figure 4 is a photograph showing the porosity of the coating. 

Figures 5. 6 and 7, are photographs showing a section of the omeprazol pellet o1 example 2 with gastro-resistant 
coating of formula I. 

Figure 8 is a photograph showing the ht^rtogen^ ot the coating and tie few pores ot same. 



[Otwi ] For a better understanding of aii mat has be«n set out above, some axanf^es are provided wWch, schemal- 
icaliy and solely by way of non-restrictrve exampfe. show a practical example of entoodiment of the invention. 



EXAMPLE 1 

[0042] In a Stainless steal receptacle of sufficion capacity an alcalizlng aqueous solution dtrioBodiump 
was prepared, and to this wore added lansoprazol, lactose and sodium laury! sulphate, with cmrtlnuous agitation 
throughout. Whim the mixture was homogeneous the coilcAJal aqueous srtulion of hydroxypropylmethyi cellulose 
(13.50% p/p) was added, maintaining agitation in ord« to ensure homogeneity of the product. L-HPC was then incor- 
p<»ated into that soli^on-suspension. Agitation was mairrtained up till the moment o( spraying onto the neutral pellets. 

Liinsbprazol 1.29 Kg 

Sodium (auryl sulphate 5.28 10-^ Kg 

ChrystalHzed dieodimn pho^hate 0.052 Kg 
Hydroxypropylmethyt celulose 0.8 Kg 
Uctose 0.51 Kg 

Hydroxypropyl cellulose 0.39 Kg 

Water 14.28 Kg 

[0043] TO kg ot inert nuclei were Incorporated, made up of saccharose (62.5-91 ,5 %) and starch {37.5-8.5 %) of 30O 
micrometres average size in a NIRO "Wurster" t^e fluid bed and was covered with the solution-suspension prepared 
in advance, under the following conditions: air flow; 250m^/hora. Diameter of nozzles: 1.2 mm. Spraying pressure: 2.5 
bar. graying of product: 100 g/min. Air temperature: SS^C. Product tenfiperalure; 3e°C. 

[0044] The charged nuclei were tien dried in the same bed for 45 minute virith air at a temperature of 35'C and 
with an air flow of 250m^/h in order to t*tain a suitable degree of hirrBdity. 

[0045] The dry granules were subjected to enteric coating by spraying the gastro-resistant solution-suspenston 
detailed b^ow and prepared from an ek^oous solutjon of p<rfyelhylene glycol into which ware inoorpcrated the other 
excipierrts, wift continuous agitation 



Talc 0,57 Kg 

Titanium dioxide 0,18 Kg 

ss Polyethylene glycol 6000 0,16 Kg 

Potysorbate 0.08 Kg 

Eudragit L.30D55 5.78 Kg 

Water 12.14 Kg, 
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[0046] The working conditions were as follows: m Horn: 250 afifimw. Diameter of nozzles: 1 .2 mm. graying f»es- 
sure: 2,5 bar. Spraying of product: 100g/mn. Air tempflrature; TO'C. ProtJuct tempersture; ZB'C 
10047] Optional drying of the dated pellets was carried out far 45 minutes with air at a tempwature of SS'C and 
with an airflow of 2S0m^/h. 

5 [0048] Set out twiow are the results of the stabHity studies carrted out on a isatdi of Unsoprazol pellets imder dif- 
ferent storage conditions: amljient temperature, and 40''C and relative humidity 7S%. 



Storage conditions: Ambient temperature 
Contaeier: Topaz glass bottle with bag of si 



a gtf inside fitted witti metainc screwttireaded top inckidlr^ j^eiasfic 



Test time 


Colour 


Gastro-resistencs 


Release 


Active Ing. 


Humidity 


Transmittance at 
440nm 


zero hour 


crsEUTi white 


98.8% 


82.8% 


33.Dmg/370mg 


1.62% 


97% 


1 month 


cream while 


98.6% 


82.0% 


33.0mg/370mg 


1.50% 


97% 


3 months 


cream white 


97.0% 


80.9% 


32.8mg/370mg 


1.48% 


97% 


Smonttis 


cream white 


97.4% 


79.8% 


32.0mg«70mg 


1.47% 


96% 


18 morrths 


carsam white 


97.4% 


78.9% 


31.9mg/370mQ 


1.48% 


dS% 



30 


Storage conditions: Temperature: 40*0, 7S% of liurmcfity 

Container: Topaz glass bottle with bag of silica gei inside fitted with metallic screw-threaded tc^j including zeleiastic 
seal 




Test time 


Colour 


Gastro-resistance 


Release 


Active Ing. 


Humidity 


Transmittance at 
440nm 


3S 


zero hour 


cream white 


98.8% 


82.8% 


33.0mg/370mg 


1.62% 


97% 




1 month 


cream white 


97.8% 


81.2% 


32.0mg/370mg 


0,90% 


95% 




3 months 


cteam white 


97.6% 


SO.8% 


3t.8nig/370nfig 


1.27% 


93% 


40 


6 months 


cream white 


98.9% 


79.8% 


31.2m8/8TOmg 


1.32% 


92% 



PXMS] NO significant differences wore IburttI in the values for gastro-resistence and release of active ingredient with 
respect to the initia) values, independently of the storagie conditions. Botti tests were can^ied out according to Farmaco- 
pea USP XXIIl. 

45 The power ot active ingredient vias determined t^ Wgh-resotution Squid dirwriatography. The degradation products 
were evaluated on the basis of the transmittance results detected at 440nm. 

[0050] From the results obtained it can be deduced that «iat there were no great differences wIBi respect to the ini- 
tial values. A Blight loss of activity could be detected at six monfli-s storage at a len^erature of 40'C. which would 
oxplEun the reduction of transmittance vahies at 440nm. 
so [0051] The results obtained show the chemical stability of the activB ingredient under the storage conditions tested. 
Moreover, no considerable variations in m tKtmWity of the pellets were detected durUrg storage, thus showtaig the phys- 
ical stability of the formulation. 

[0052! All these results show ttie stability of the fbrmulatiCHis object of the present invanfcn, which are moreover 
different from those described In the prior art In that they have no Intermediate separating layer between the active layer 
55 and the gastro-resistant layer. 

10053] The electron seaming microscqpy study was carried out using a Jeol JSM6400 scannsig microso:^. Pho- 
tograph number 1 shows a section of the pellet of Sansopranol of example 1, showing dearly the presence dt the nert 
nucleus, the active layer, intimately linked to the nucleus, and the gastro-resistant ooafing, Photographs nuntoers 2 and 
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3 Show further details of both layers more clearly, revealing the absence of an intermediate separating layer between 
them. Photograph number 4 si^(3ms the low pwoslty of the coaling. The lack surface pores explains the physical- 
chemic^ stability of the pellet. 

5 EXAMPLE 2 

I0054I In' a stainless steel receptacle the alcalizing aqueous solution of disodium phosphate was prepared , and to 
thte were added ttie omeprazol. lactose and sodium iauyl sulfide. Agrtaitioo was maintained to total homogeneity and 
the colloidal solution of hydroxyprcwimethjrf oellulose (1^58% p/p) and hydroxj^ropyl cellulose (L-HPC) added. Agita- 
to tion was maintained up till fte moment of spraying onto the neutral p^lets. 

[0055] The qualHath/e-quBntitatlve composition of the solution-suspension was as follows; 



Omeprazot 1.38 Kg 

Sodium iauryj sulphate 5.28 lO"' Kg 
IS Chrystallized disodium phosphate 0.052 Kg 

Hydroxypropyl methyl cellulose 0.68 Kg 

Uctose 0.51 Kg 

Hydrox)^ropyt cetliricse 0.39 Kg 

Water 14,28 Kg 



[0(B6] 10 kg of ^ert nuclei was ticorporated, made up of sacchatose (62.5-91 .5 %) and starch (37.5-8,5 %) of 800 
micnsmefres average size in a NIRO "WlifSer" type fluid tsed and was covered wtth the solution-suspension prepared 
In advance, under the following conditions: airflow: 250 m^/hora. DiBHneter of nozxies: 1.2 mm. Spraying pressure: 2,5 
bar Spraying of product: lOOg/mtn. Air temperature: 75°C, Pnxiuct tenperature: 36'C. 
ss [0(K7] The charged nucl^ were then dried in order to obtain a suitatsle degree of humidity in the bed for 30 minutes 
with air at a temperature of SS'C and with air flow of 250 m^/h . 

[0058] The dry grwiules were then subjected to enteric coalkig by spraying any of the gastro-reslstant formulae 
shown below, prepared from the aqueous solution of polyethylene ^oo) to which ware incorporated the other exdpi- 
ents under continuous agitaition (Formirfa I) or from the organic striution of acetone ami ethyl alcohol to which were 
30 incorporated the other exdpients under continuous agitation (Formula It). 

Formula 1 



[0059] 

35 

Talc 0.57 Kg g 

Titanium dioxide 0. 1 8 Kg 
Polyethylene 0yool 6000 0,18 Kg 

PolyBoriMte 0,08 Kg 

w Eudra^ L30D55 5.78 Kg 

Waler 1Z.14Kg. 

Formula II 



IS [0060] 



Acetcwe 20.86 Kg 

Hydroxypropytimthyl cellulose f^^ate 2.35 Kg 

Diethyl phthalate 0.011 Kg 

50 Etyf alcohol 8,93 Kg 

[0061 ] For this purpose, work was carried out under the foUowng condltionB; air flow; 250 m^'/hour 
Diameter of nozzles: 1 ,2 mm. Spraying pressure: 2,5 bar. Spraying of product: 100 g/ntin. Air tenperature: 70*C. Prod- 
uct temperature: SS^C. 

S5 [0062] The coated pellets were dried fcN^ 45 minutes with air at a temperature of 35°C and wKh a flow of 250m^/h. 
[0063] Below are set out the results of the st^Hy studies canied out on a batch of Omeprazot under different stCH-- 
age condHions; antamnt temperature, and 30*C and relative humidity 65%. 
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Storage cor«litions: Ambient temperature 

Container: glass txsale with bag ol ^lica gel in^e fitted with metallic screw-ttsreaded top including zetelasfic 
seal 



Test time 


Colour 


Gastro-resistance 


Release 


AcHve Ing, 


Humidity 


TransmSttance at 
440nm 


zero hour 


cream white 


99.0% 


94.0% 


20.4mg/233mg 


1.12% 


98% 


1 month 


cream white 


99.6% 


93.7% 


20.5mg/233mg 


t.14% 


98% 


3 months 


cream white 


98.9% 


93.5% 


20,6mg/233mg 


1.20% 


98% 


6 months 


cream white 


98.6% 


33.0% 


20.3mg/233mg 


1,25% 


98% 


18 months 


cream whits 


97.4% 


91.0% 


20.2mg/233mg 


1.35% 


96% 





Storage conditions; Temperature: 30*C. Humidity: 65% 

Container: Topaz glass bottle with bag of eirica gel inside fitted wHh metallic screw-threaded 

seal 


op including zelelastic 




Test time 


Colour 


Gastro-resistance 


Release 


Active Ing. 


Humidity 


Transmittance at 
440nm 




zero hour 


cream white 


99.0% 


94.0% 


20.4mg/233mg 


1.12% 


98% 


so 


1 month 


cream white 


98.0% 


93.8% 


20.0mg/233mg 


1.16% 


97% 




Smwithe 


cream white 


97.8% 


93.1% 


20.5mg/233mg 


1 .26% 


96% 




6 months 


cream white 


97.0% 


92.6% 


20.3mg/233mg 


1.37% 


95% 



[0064] The gastro-resistance, humWity and and release values exf^aln the physical stability of the peM urtder the 
storage conditions tested. For their part, the power of the active Ingredient and the transmittanca values at 440nm 
ensure the chemical stability of the formulation. 

£0065] All these results show Oie Stability of the formutations object of the present nwemtton. which moreover differ 
40 from those described i n the prior art in that they have ho intermediate separating layer between the active layer and ttie 

gastro-resistant layer, 

[0066] The electron scanning mlaoscopy study was carried out using a Jeol JSM6400 scanning microscope. Pho- 
tographs numbers 5, 6 and 7 show a section of the pellet of omeprazol of example 2 with gastro-resistanl coating of 
formula t, clearly showing the presence of the inert nucleus, the active layer, intimatety linked to the nucleus, and the 
« gastro-resistant coating. Photograph number 8 shows the homogeneity of the coating and the low number of pores, fac- 
tors whidi enhance the physical staUlity of the pdlet 

Claims 

30 1 . Otsi phamaceutioal preparation which Includes a compound of anti-ulcer activity as active ingredient, character- 
ized in that it indudes: 

a) an inert nucleus; 

b) 8 soluble active lay^ or layer whic^ disintegrates t^ldly in water, made from a single aciueous or hydroal- 
sa coholic solution-st^nsion which Mudes: 

- un ac^ Ingredient of anti-uteer activity of general fwrnula I 
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A can be: 




en donde: 

and are the same or different, and may be hydrogen, alkyl altoxy. or ^koxyalkoxy; and 
R* is hydrogen, alkyl, allroxy which can opSonally be fiuorated, alkoxyaltoxy, or alknxycycioalkyi, 

R' Is hydrogen, alkylo, halogen, cyarto, carboxy, cartxwltoxy, cartxjalkoxyalKyt. oartjamoyi, carbamoy- 
lalkyl, Mroxy, alkoxy, hydroxyalkyi, traiooromathyl, acyl, carbamoytoxy, nrtro, acyloxy, aryl, aryloxy, 
afkylthio or alkylsutphinyl; 

r2 is hydrogen, alkyl, acyl. cartxraikoxy, carbamoyl, alkyfcarbamoyi, dialkylcaibamoyi, alkylcarbonit- 
methyl, alkoxycarbonilmethyl or aikyteirifonil; and, m is a whole number from 0 a 4; 
or of formula It or III, 




and 

- at least one pharmaoeutlcaBy acce]3lable exdpHent selected from the group «1ilch fndudes: a binder, an 
aH<aline reaction compound, a suilace-actrve agert. a filling material and a disintegrating-sweiling excipi- 
ent: and 

c) a gastro-resistant outer coating made from a solution which includes; 

- un enteric coating potymer ; and 

- at least one exdpient chosen tnm the group which inclLKles: a plasticizw. a surfeice-active agent, a pig- 
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mem and a rubricam. 

2. Pharmaceutical preparation as ctedmad in Oaim 1, characterized in that «8id inert nucfeus is a neutral spherical 
microgranuie whlcti indudee in its composition two or inore of ttie following substances: sortntol, manitot, saccha- 

s rose, starch, microcrystalline cellulose, lactose, glucose, tr^ose, maltitol or fructose. 

3. Phannacsutical preparation as claimed in Claim 1 o 2, characterized in that said inert nucleus has an initial size 
between 200 and 1800 micrometres, pretercU^ly between 600-900 micTOTietrBS. 

fff 4. Pharmaceutical preparation as claimed in Claim 1, characterized in that the binder present in said aqueous or 
hydroalooholic sdution-su^wnsion is selected from a groqo which Indisies saccharose, starch. me\i\)fi cellulose, 
CMC, HPC. HPMC, polyvinyl py^rolidoiw (PVP). dextrine or gum aratoic. diss<*^ad in water, ethand, or a mixture of 

both at 50% (v/v), 

r5 5. Pharmaceutical preparation as dtdmed in Claim 1 , characterized in that said compound of alKaiine reaction present 
in said aqueous or hydroaloohoDc sotution-suspersHon is selected from a group which includes trisodium phos- 
phate, disodium phosphate, ma^e^um onde, magnesium hydroxide, magnesium caibonate, aiuntnium hydrox- 
ide, cartjonate, phosphate or citrate of aiunirtium; calcium, sodium or potassium, the mbced ccKupounds of 
alurT»nium/magnesium AljOs.eMgO.COa.iaHjO or MgO.AI2O5.2aOg.nH2O and amino acids vwth dkallne reac- 

so lion. 

6. Pharmaceutical preparaton as claimed in Claim 1 , characterized in that said surtace-active agent present In said 
aqueous or hydroalcoholic solution-suspension is selected from a group wfach indudas sodium lauryl sulphate, 
polysorbate, potoxamer or other ionic and non-ionic surtace-active agents. 

ss 

7. Pharmaceutical preparation as claimed in Claim 1 , characterized in that said filling material present In said aque- 
ous or hydroalcoholic solution-suspension is selected from a group which deludes lactose. Btmdh, saccharose and 
miorocrystairm c^kilose. 

90 8. Phannaceutical (reparation as daimed in Qaim 1. characterized In that said disintegrating-swelllng exctprent 
present in said aqueous or hydroalcoholic solufion-suspenston is selected from a group which includes starch, 
ChiCCa, sodium glycolate starch and L-HPC. 

9. Pharmaceutica) preparation as claimed in Claim 1, characterized in that said enteric coating polymer present in 
35 said external gastro-resistant coating is selected from a group which inclixles methyl cellulose, HEC, HBC, HPMC, 
ethyl ceHulose, HMC, HPC. polyaxyettrylene glycol, castor oil. cellulose phthalic acetate, phthalate of HPMC, suc- 
cinate acetate of HMC, sodium carbOKymethylamylc^jeclin, cWtosan, alginic acid, canageenans, galactomannons. 
tragacanth, shellac, agar-agar, gum arabic, guar gum, xanthen gum, polyacrylic acids, meihacryiics and their salts, 
PVA, polyefiylene and poiyproprylene oxides and mixtures thereof. 

40 

to. Phswmaceutioai preparation as claimed in Claim 1. characterized in that said plastidzer present in said external 
gastro-resistanl coating is selected from a group which includes TEC, PEG, celyl and stearyl alcohol. 

11. Pharmaceutical preparation as claimed in Claim 1, chamcterized in ttial said surlace-active agert present in said 
« external gastro-resistam coating layer is selected from a group which includes sodium lauryl su^jhate, polysorbate 

and poloxamer. 

12. Pharmaceutical preparation as claimed In Claim 1 , chararterized In that said pigment present in said external gas- 
tro-resistant coating layer is selected from a group which includes titanium dioxide and iron sesquioxide. 

so 

13. Pharmaceutical preparation as claimed In Claim 1, characterized in that said lubricant presents in said external 
gastro-resistant coating layer is se!e(^ed from a grotflJ which indudes talc, magnesium staarafe and glyceril mon- 
ostearate, 

55 14, Procedure for maldng an cm\ pharmaceutical proration aoconding to any of ttie prevl<His dakns. ch^cterized in 
that the following are carried out: 

1) coating of the inert nudei by spraying erf a single aqueous or hydroalcoholic 6uspen8ion.«olution, which 
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intdudss; 

- an active intpedient of anti-ulcef acttvfty of general fwmuta I 




in wMdi: 



A can be: 




in whidi: 

and are frie same or different, and may be hydrogen, alkyi, alkoxy, or aitoxyatoxy ; and 
R" is hydrogen, all<yl, aikoxy wtisch can optionally Ids f luorated, alkoxyaltoxy. or aHftwycycloalkyt, 

R'' is hydrogen, alkylo, nalogen, cyano, cariaoxy, cartwallraxy, carboaltaxyalkyl, cartamoyl, carbamoy- 
talkyl, hydroxy, altoxy, hydroxyalltyl, trifluorofnethyl. acyl. carbamoyloxy, nttro, acytoxy, aryl, aryloxy, 
alkytthio or alkylsulphinyf; 

R^ is hydrogen, alkyI, acyl, caittoaikoxy, cartamoyl. alkylcarbamoyl, dialkylcartjamoyi, alKylcartxjnfl- 
methyf, aHwxycaibonilmelhyl or all^lsulfonil; and. m is a whole number from 0 a 4; 
or of gen^l formula 11 or tli, 



OH 




and 

- at ieast one (^rmaceutically acceptable excipien! eeiected Irom ttie group wtiich includes; a binder, an 
alkaline reaction compound, surlace-activa agents, a lining material and (K^ntegrating-sweHing exciptertts: 



13 



BP 1010 41^ A2 



Z) drying of the active layer fonned during the spra/mg of the pre\nous stage; and 

3) ooatiRg of the charged nudei by spraying b solution which contains an enteric coatir^} poller wth at least 
one pharmacfflific^ty acceptable axdpierrt selected from a group which includes: a plasHcizer. a surface-active 
agent, a pigment and a lubricant. In order to form an gastroHresistant external coaling layer. 

15. Procedure as claimed in Oaim 14, characterized 'm after stage 3) of coating of the charged nuclei, an additional 
drying Is canled out. 

1 6. Procedure as clainml in Claim 14, characterized in that said tender present in said aqueous or hydroalcoholic solu- 
tion-suspension is selected from a groqp which includes saccharose, stsch, methytceiyose, CMC, HPC, HPMC. 
polyvinyl pyrrotidone (PVP), dextrine or gum cuBbic, eittier alone or nrtbced, dissolved in water, ethanol or a nixture 
of both at 50% (v/v). 

17. Procedure as claimed in Claim 14, characterized in that SfUd compound of aHoMine reaction present in said aque- 
ous or hydroalcoholic solution-suspension is selected from a groip which includes trisodlum phospTHte, dieodium 
phosphate, magnesium oxide, magnesium hydroxide; magnesium carbonala, aluminium l^ronde, carbonate, 
phosphate or citrate of aluminium, calcium, sodium or potassium, and the mixed conpounds of duoBniunVmagne- 
«um AlaOj.eMsp.COj.lZHaO or MgO.Al2O3.2SiO2.nH2O and amino ackls wriUi altoline reaction. 

18. Procedure as claimed in Claim 14, <^rac^ized in that said surface-active a^nt preswit in said aqueous or 
hydroalcoholic sotutiwi-suspenston is sheeted frwn a group which includes sodium tewryt sulphate, pcdysortwte, 
poloxamer or other Ionic and rwn-iwiic surtace-actrve agents. 

19. Procedure as claimed in Claim 14, characterized in that said f illing mateiial present in sak:l aqueous or hydroalco- 
holic soiution-su^ension s selected from a group v^lch includes lactose, starch, saccharose and microcr/stailine 

cellulose. 

20. Procedure as daimed in Claim 14, characterized in that said disintegratng-swetlmg exdpient present In sE^d aque- 
ous or hydroalcoholic solution-suspension Is scMected from a group which indudes starch, Cfi/ICCa. sodium glyco- 

late starch and L-HPC. 

21 . Procedure as daimed in Claim 14, characterized in that said enteric coating polymer present In said external gas- 
tro-resistant coating is selected from a group which Includes methyl c^lulose. HEC, H8C. HPMC, ethyl cellulose, 
HMC, HPC, polyoxyethylene glycol, castor oil, cellulose phthaBc acetate, phthalate of HPIvIC, sucdnrte acetate of 
HMC, sodium carboxymethylamytweclin, chitosan, algirtfc add, carrageenans, galactomwwtons, tagacanth. shel- 
lac, agar-agar, gum arable, guar gum, xanthan gum, polyacryiic adds. msthaCTyfics and their sails, PVA. polyettvl- 
ene and polypr<^rylene ooddes and irtxtures ttiereof. 

22. Procedure as claimed In Claim 14. characterized in that said plasticizer preswt in sod external gastro-resistant 
coating is selected from a group which kidudee TEC, PEG. cetyi and stevyl alcohol. 

23. Procedure as claimed In Claim 14. characterized in that said airfetoe-acth/e agent present in said ac^eot^ or 
hydroalcoholic sohifion-suspendon 's seeded from a gtwp which indudes sodien l«jryl sulphate, polysmtoate 
and ^loxamer. 

24. Procedure as claimed in Claim 14. characterized in that said pigment present In saU external gastro-resistant coat- 
ing layer is selected from a group which indudes titanium dioxide and iron sesquionde. 

25. Procedure as claimed in Clam 14. characterized in that a^ iUbricant presents in said external gastro-resistant 
coating layer is selected from a group which includes talc, magnesium stearate and glyceri! monostearate. 
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